oxygen, presumably singly-ionized ACR oxygen. At low latitudes (< 50ø), there is a low-energy grouping near and below the estimated cutoff for singly-charged oxygen. Figure 2 shows the geographic distribution of these particles at SAMPEX altitude. Note that the high-latitude and midlatitude particles are present at all longitudes, while the third population is concentrated in an ~80t)½) km long band southeast of the South Atlantic Anomaly (SAA), with a smaller number distributed around the boundary of the polar regions (possibly including a tail from the mid-latitude particles). As indicated in Figure 3 , the L-shell distribution of the observed oxygen ions 2003 
Soon after the discovery of ACRs, Blake and Friesen [1977;  hereafter B&F] suggested a mechanism for trapping ACR nuclei in the magnetosphere (see also Blake 1990) . Trapping can occur when a singly-charged ion with a rigidity somewhat above the geomagnetic cutoff penetrates into the magnetosphere and loses some or all of its remaining electrons in the upper atmosphere, such that its resulting rigidity is suddenly below the trapping limit. In the study of Grigorov et al. (1991) , passive track detectors flown on COSMOS spacecraft during the 1985 to 1988 solar minimum observed ~5 to 30 MeV/nuc ions with a composition, angular distribution, and temporal behavior that was generally consistent with the ACR origin proposed by B&F. However, the passive detectors on COSMOS could not measure directly the ions' spatial distribution.
In this paper we report new observations of the spatial distribution and composition of trapped heavy ions fi'om SAMPEX which show that trapped ACRs were also present in 1992, when the interplanetary cosmic ray flux was just recovering from solar maximum conditions. A preliminary account of this work appears in Cummings et al. (1993) .
Observations
The MAST is composed of an array of silicon solid state detectors which determine the nuclear charge, mass, kinetic energy, and trajectory of particles which stop in the detector array (Cook et al. 1993 ). 
